Effects of fondaparinux and a direct factor Xa inhibitor TAK-442 on platelet-associated prothrombinase in the balloon-injured artery of rats.
Endothelial damage triggers platelet adhesion and platelet-associated prothrombinase formation at the point of injury, resulting in the progression of thrombus formation. The present study compared the inhibitory effects of fondaparinux, an indirect factor Xa (FXa) inhibitor, and TAK-442, a direct FXa inhibitor, on platelet-associated prothrombinase activity in the balloon-injured rat artery. TAK-442 and fondaparinux inhibited endogenous FXa activity in platelet-poor human [half-maximal inhibitory concentration (IC(50)): 53 nM, TAK-442; 11 nM, fondaparinux] and rat (IC(50): 32 nM, TAK-442; 19 nM, fondaparinux) plasma. TAK-442 inhibited in vitro reconstituted human prothrombinase (system included FXa, calcium, and washed platelets) with an IC(50) value of 51 nM, whereas fondaparinux exhibited only weak inhibition (IC(50): 1700 nM). In a rat model of balloon injury, thrombin activity on the surface of injured vessels increased to 3.2-, 22-, and 5.8-fold the activity on the surface of the intact aorta at 5 minutes, 1 hour, and 24 hours after the injury, respectively. At approximately 1 hour after the injury, TAK-442 blocked platelet-associated thrombin generation on the surface of injured aortas with an IC(50) value of 19 nM, whereas fondaparinux showed no significant inhibition at the highest concentration tested (IC(50): >300 nM). These results suggest a possible limitation of fondaparinux in inhibiting platelet-associated prothrombinase activity and resultant thrombus formation as compared with TAK-442.